14C measurements on pteropod shells from eastern North Atlantic deep-sea cores reveal distinct periods of aragonite preservation during the last 16,000 years. Most preservation spikes coincide with documented periods of climatic change on a scale of 2 x 101 to 2 x 103 years.
INTRODUCTION
Pteropods are fully marine pelagic gastropods that build a shell composed of aragonite. After death of the organism, the shell starts its descent to the sea floor. Because most seawater below the thermocline is undersaturated with aragonite, dissolution of the pteropods starts at an early stage and is enhanced on the sea floor. The final inclusion of well-preserved shells in deep-sea sediments is, thus, art exception (Berner 1977) . On the North Atlantic sea floor, pteropod shells are generally absent from depths exceeding 2800 m (Berner 1977; Berger 1978) ; high productivity may even raise the position of the aragonite compensation depth (ACD) to shallower depths, as is the case along the northeastern continental margin at 45°N (Ganssen & Lutze 1982) .
During the North Atlantic Actuomicropaleontology Paleoceanography North Atlantic Project (APNAP) 1986/88 cruises with the R/V Tyro, up to 13-cm-thick pteropod oozes were encountered on box core surface sediments from 45°-48°N at depths between 2700 and 3100 m. In addition, several cores contained lenses of fragmented pteropod shells. Species composition was almost monospeci:fic with Diacria trispinosa abundantly present. The shells showed a Fe/Mn staining scale from almost white to dark brown. Similar findings were made by Price, Killingley and Berger (1985) on the Rio Grande Rise. We encountered no true "pteropod pavements" south of 45°N, but observed aragonite preservation and Fe/Mn staining in the species Cut'ierina colurnnella.
Pilot accelerator mass spectrometry (AMS)
14C measurements on various staining groups from Core T86/SB, yielded ages between 500 and 3100 B.P. (no correction for reservoir age), indicating that preservation of pteropod shells at this site had been going on for a considerable period of time (Troelstra et al. 1987) . Apparently, either the position of the ACD in this area was deeper than 2800 m or a particular hydrographic regime, or both, favored aragonite preservation. We discuss this subject in detail elsewhere (Melkert et al., ms The material described in this paper derives from six box cores taken in the northeastern Atlantic during the 1986 and 1988 APNAP cruises with the R/V Tyro ( Fig. 1 ). Core location, water depth and recovery are indicated in Table 1 . Preparation of the aragonitic/calcitic shells followed standard procedures (Hut, Ostlund & van der Borg 1986) . In a few cases, the sediments directly underlying the pteropod ooze were dated on bulk planktonic foraminiferal material. 
* The DANA sample refers to pteropod net samples, collected 221611931 at a depth of 100 m in the water column. Bard et al. 1988) . From Figure 3 in Druffel and Suess (1983) , it becomes clear that the period after 1930 accounts for the major part of this so-called Suess effect. In the preceding period, dilution is in the order of 2-3%o (ca. 20 yrs). As our specimens were collected in 1931, eve decided not to correct for the entire Suess effect, but only for samples collected before 1930. Hence, in the text and figures all our data (from uncorrected data in Table 2 ) are corrected by -400 years for reservoir age. The corrected ages were cumulatively plotted in three different time frames: 16,000-2000 B.P. (Fig. 2) , the last 2000 years (Fig. 3) , and the period AD. 1500-1900 (Fig. 4) . The implications of the plots are discussed below.
DISCUSSION -PTEROPOD PRESERVATION IN RELATION TO CHANGING CLIMATE
From our data set, it becomes clear that aragonite preservation is a recurrent feature during the last 16,000 years in the eastern North Atlantic. Figure 2 shows that, on a longer time scale, preservation periods occurred from 15,200-13,000,10,300-9700, 8000-6000 and 4500-2700 B.P. The first two events correspond to Termination 1A and 1B, respectively (cf Bard et a1.1987 ); a worldwide preservation peak centered around 14,000 B.P. has also been postulated by Berger (1977) . The third period approximates Termination 1C (Berger 1990); Kassens & Sarnthein (1989) mention enhanced aragonite preservation around 7000 B.P. in the equatorial Atlantic. The first three preservation spikes are thus strongly correlated to the deglaciation steps following the last glacial maximum. Also, for the period 4500-2700 B.P., a link to climate fluctuations can be made considering major climatic changes at about 4200, 3600 and 2500 B.P. reported by Frenzel (1975) .
On a limited time scale (Fig. 3) , distinct intervals of aragonite preservation can be observed from A.D. 200-250, 480-800, 1150-1180, 1560-1840 Guiot 1987) . The work of these authors is based on reconstructions of the mean summer temperature by tree-ring densitrometric measurements from the Alps and the Mediterranean region. Plotting our data from this period in an even narrower time frame (Fig. 4) 
